Albumin reduces thrombogenic potential of single-walled carbon nanotubes.
Reduction of thrombogenicity of carbon nanotubes is an important prerequisite for their biomedical use. We assessed the thrombogenic activity of carboxylated single-walled carbon nanotubes (c-SWCNTs) and covalently PEGylated c-SWNCTs (PEG-SWCNTs) by testing the clotting time of platelet poor plasma and platelet aggregation in whole blood samples, and evaluated the impact of human serum albumin on thrombogenicity of carbon nanotubes. Both types of SWCNTs exhibited considerable thrombogenic activity. SWCNTs accelerated plasma clotting, with a lesser effect seen for PEG-SWCNTs. Treatment of SWCNTs with albumin did not affect the SWCNT-induced shortening of clotting time. In whole blood, no discernible differences in the effect of c-SWCNTs and PEG-SWCNTs on platelets were observed. Upon addition of SWCNTs to blood, dose- and time-dependent formation of agglomerates of nanotubes and platelets was demonstrated. Pretreatment of SWCNTs with albumin reduced the platelet aggregation: the number of single platelets increased, and the size of platelet-SWCNT agglomerates decreased dramatically. Hence, addition of albumin may serve to attenuate the adverse, thrombogenic effect of CNTs.